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HysterectomyAbstract Inversion of the uterus is a rare condition which is an obstetric emergency and a
diagnostic challenge in gynecology. Nonpuerperal inversion usually results from a tumor implanted
on fundus of the uterus as ﬁbroid. Treatment depends on the associated pathology and the stage of
the inversion. A rare case of nonpuerperal uterine inversion caused by a large fundal leiomyoma in
a 45-year old woman resulting in profuse vaginal bleeding is reported which was successfully treated
by vaginal l hysterectomy.
 2015 The Authors. The Egyptian Society of Radiology and Nuclear Medicine. Production and hosting
by Elsevier B.V. This is an open access article under the CC BY-NC-ND license (http://
creativecommons.org/licenses/by-nc-nd/4.0/).1. Introduction
Inversion of the uterus is a rare entity (1–6) and may be puer-
peral or nonpuerperal inversion (7). Nonpuerperal inversion is
very rare (5,8,9). It occurs chieﬂy when the uterus acts to expel
a fundal submucous leiomyoma (2,10) but endometrial carci-
noma and sarcoma may have the same effect (7,11).
Inversion of the ﬁbroid uterus is due to thinning and
weakening of the uterine wall at the seat of the tumor’simplantation due to the pressure atrophy, which is more
marked the larger the tumor and the contractions of the
uterine musculature which are excited by the prolapse of
the tumor into the cavity. Nonpuerperal inversion is often
chronic, although Das (12) has reported 8.6% of nonpuerperal
inversion as sudden onset.
The symptoms of chronic inversion are chronic vaginal dis-
charge and irregular uterine bleeding. Most patients complain
of pelvic discomfort. A classiﬁcation of genital inversion has
been described (13): Stage 1: Inversion of the uterus is
intrauterine or incomplete. The fundus remains within the cav-
ity. Stage 2: Complete inversion of the uterine fundus through
the cervix. Stage 3: Total inversion, whereby the fundus pro-
trudes through the vulva. Stage 4: The vagina is also involved
with complete inversion through the vulva along with an
inverted uterus.
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external cervical os. In many cases the diagnosis was not
recognized until the inverted body was amputated and the
peritoneal cavity opened in an attempt to remove what was
thought to be a submucous myoma (14).
The inverted uterus forms an inverted pyriform swelling. It
is smooth, dark red in color, and usually bleeds on palpation.
This hemorrhagic, often friable mass may be confused with a
exophytic tumor mass that has completely replaced the cervix.
If the cervix has been completely inverted, no constricting ring
is felt surrounding the neck of the swelling. Bimanual palpa-
tion will reveal the absence of the uterine body or only the
cervix. The rectoabdominal method is often the most suitable,
as the vagina is occupied by the inverted uterus (3).
The appropriate treatment depends on preoperative diag-
nosis, but abdominal or vaginal hysterectomy is recommended
for benign causes if childbearing is not an issue. When a uter-
ine malignancy is associated with uterine inversion, abdominal
hysterectomy with appropriate staging is usually indicated.
2. Case report
A 45-year-old woman (gravid 5, para 5) was admitted to our
hospital because of profuse vaginal bleeding. On examination
she was pale, and there was a large, ﬁrm hemorrhagic mass ﬁll-
ing the vagina and protruding to 10 cm beyond the introitus.
The mass formed an inverted pyriform swelling. It was
smooth, dark red in color, and bleeds on palpation. The cervix
was completely inverted, and no constricting ring is felt sur-
rounding the neck of the swelling. Bimanual palpation
revealed the absence of the uterine body and only the cervix
is felt abdominally. Ultrasound revealed a pseudoendometrial
stripe (Fig. 1) of the inverted cervix by the opposing serosal
surfaces that simulated the uterus and a ﬁbroid mass below
with heterogenous appearance with absent. So, uterine inver-
sion was conﬁrmed and vaginal hysterectomy without
salpingo-oophorectomy was done. Anemia (Hb = 7), was cor-
rected with blood transfusion. With prophylactic antibiotics,
the postoperative period was uneventful and afebrile.Fig. 1 Transabdominal sagittal sonogram showing a mirror
image of the uterus with the endometrial pseudostripe represented
by the two opposing serosal surfaces.Pathological ﬁndings demonstrated a uterine degenerated
leiomyoma (Figs. 2 and 3).3. Discussion
Inversion of the uterus is a rare problem that is an obstetric
emergency and a diagnostic challenge in gynecology. Most
cases of uterine inversion are puerperal and nonpuerperal
inversions are extremely rare with 88 reported cases to date,
15 accounting for only one-sixth of all cases of inversion as
non-puerperal (16.35% versus 85.8%).
Takano et al. summarized 88 reported cases of non-
puerperal uterine inversion; 81 (92%) of these were associated
with uterine tumors, of which 20% were malignant. This
emphasizes the need to perform biopsies prior to deﬁnitive
treatment (15). All cases of non-puerperal inversions are
usually chronic but 10% are presented as sudden onset. The
present case was an acute nonpuerperal uterine inversion due
to submucous myoma. This is rare and diagnosis is often dif-
ﬁcult (16). Symptoms associated are vaginal bleeding, vaginal
swelling, and urinary disturbance.
Imaged transabdominally in a transverse plane in the lower
pelvis, the uterus appeared as a ‘‘target sign’’ with a hypere-
choic fundus surrounded by a hypo-echoic rim, representing
ﬂuid within the space between the inverted fundus and the
vaginal wall. The endometrium lined the periphery of the
inverted fundus. Imaged transabdominally in the sagittal
plane, the uterus appeared as a mirror image of a normally
situated uterus. The uterine fundus was in the vagina with ﬂuid
in the vaginal fornices. The two opposed sero-sal surfaces
simulated the appearance of an endometrial stripe or
‘‘pseudostripe.’’ Transvaginal imaging showed similar ﬁndings
(15,16).
MRI and CT scan have been shown to be useful diagnostic
tools (5–13). MRI can examine the uterine inversion. Lewin
et al. reported that in T2-weighted MRI scans, a U-shaped
uterine cavity and a thickened and inverted uterine fundus
on a sagittal image and a ‘‘bulls-eye’’ conﬁguration on an axial
image are signs indicative of uterine inversion (17). In the pre-
sent case the symptoms had sudden onset and the patient
required more immediate action.
In acute uterine inversion, hemorrhage can be massive and
hypovolemia should be vigorously treated with ﬂuid and blood
replacement (18). Delay in the treatment of acute uterine inver-
sion causes dense constriction ring formation, progressive
edema, hemorrhage, and tissue necrosis; thus, the uterus can-
not be reinverted by vaginal manipulation. In acute inversion,
blood replacement, antibiotics, and careful monitoring are
necessary for successful perioperative management.
Treatment of the inversion depends on the stage and asso-
ciated pathology. While stage 1 will often afford easy reposi-
tioning of the fundus, stages 2–4 will more likely lead to
hysterectomy (13). In the present case (a stage 4), vaginal
hysterectomy was done. The prognosis depends on the initial
diagnosis and the stage of disease (3). Nonpuerperal uterine
inversion is a very unusual condition that most gynecologists
will never encounter, and thus has to be managed based upon
little or no previous experience. In the presence of a mass
protruding from vagina or vulva, we must consider uterine
inversion. Nonpuerperal uterine inversion may be due to
malignancies; therefore, preoperative diagnosis and histology
Fig. 2 Operative view with the mass prolapsed with the cervix (left). Cut section of the prolapsed mass after excision with viscous clear
ﬂuid and irregular surface (right).
Fig. 3 External view of the mass showing the endometrial lining outside with cervix below (left). Cut section of the mass showing
irregular surface (right).
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proper treatment.
4. Conclusion
Non-puerperal uterine inversion is an unusual condition but
can occur in premenopausal age. Clinical diagnosis of this is
often not easy and sometimes this situation can prove to be
fatal. A high index of suspicion is necessary for diagnosis when
a large prolapsed ﬁbroid is encountered. The uterus per se may
not be palpable on examination or appear concave on
bimanual examination or during laparotomy. Uterine inver-
sion has a good outcome if diagnosed and managed timely.
Repositioning of uterus may not be possible in all cases,
leaving hysterectomy as the only option.
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